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ABSTRACT
The present investigation compared the performance of three 
groups of patients: medical, schizophrenic, and brain-damaged; on the
Halstead-Reitan battery. The schizophrenic patients were further 
divided according to type (Paranoid vs. Non-paranoid) and level of 
symptomatology (Low vs. High) as shown on the psychotic scales of the 
MMPI. In addition clinicians made a differential diagnosis of brain- 
damage vs, nonbrain-damage based on the protocols of eighteen schizo­
phrenic patients and eighteen brain-damaged patients.
The problem of differential diagnosis of brain-damage from 
other syndromes has been a difficult task. Previous attempts to assess 
brain-damage using a single test such as the Wechsler, Rorschach, or 
the Bender have been moderately successful. However the validity of 
such tests has been seriously attenuated when schizophrenic patients 
have been assessed. Traditionally most tests for brain-damage have 
been short and limited in scope. By contrast the Halstead-Reitan 
battery is very extensive in the number of functions assessed. Studies 
have indicated that this battery is highly effective in diagnosing 
brain-damage. However the validity of the Halstead-Reitan battery is 
still questionable when applied to schizophrenic patients. This study 
asked the following questions: 1) Does the pattern of scores on the
battery differ for medical patients and brain-damaged patients? 2)
Does the pattern of scores on the battery differ for medical patients 
and schizophrenic patients? 3) Does the pattern of scores differ for
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schizophrenic and brain-damaged patients? 4) Does type of schizophrenia 
and degree of symptomatology manifested on the MMPI Influence the 
pattern of scores on the battery? 5) Can clinicians significantly dif­
ferentiate between the performance of schizophrenic patients and brain­
damaged patients?
A total of sixty patients comprised the three groups tested on 
the Halstead-Reitan battery. All patients were required to complete 
both the MMPI and the entire battery. The schizophrenic group was com­
posed of twenty-four patients and no patients were included who had 
previously been diagnosed as alcoholic, had recent or extensive EST, or 
where clinical data suggested the possibility of brain-damage. There 
were eighteen patients in the medical control group and the brain­
damaged group. No patient was included where the evidence suggested 
that he might be a candidate for another group.
Results of the study indicated that the pattern of scores on the 
Halstead-Reitan battery were significantly different across the three 
groups. Further analysis revealed that the pattern of scores for the 
medical and the brain-damaged groups was significantly different. The 
pattern of scores for the medical group and schizophrenic group was not 
significantly different. The schizophrenic patients performed at a 
lower level on the Category, Tactual Performance, and Trails B Tests.
The pattern of scores for the schizophrenic patients and the brain­
damaged patients was significantly different. The schizophrenic 
patient's performance on the Category, Location, and Rhythms tests was 
not different from the brain-damaged patients. Overall the performance
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of schizophrenic patients was at an Intermediate level to the medical 
patients and brain-damaged patients although more closely resembled 
the performance of the medical patients. Clinicians were able to sig­
nificantly differentiate between schizophrenic patients and brain­
damaged patients. However a high percentage (507*) of schizophrenic 
patients were classified as brain-damaged. Finally type of schizo­
phrenia and level of symptomatology on the MMPI did not affect the 
pattern scores on the battery.
It was concluded that even in populations primarily composed of 
acute schizophrenic patients that the Halstead-Reitan battery loses some 
of its validity. Clinicians should be alerted to the unique deficits 
that schizophrenic patients manifest on the test and be aware of the 
high false-positive results that occur in neurologically intact schizo­
phrenic patients. The results of this study are probably not gener- 
allzable to schizophrenic patients whose illness is of a more chronic 
nature.
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INTRODUCTION
The differentiation of brain damage from other clinical syn­
dromes, particularly when schizophrenia is involved, has been a 
frequent and difficult diagnostic problem. For the most part research 
in the area has only supported the tenacity of the problem.
The present Investigation is designed to study the applicability 
of the Halstead-Reitan battery to acute schizophrenic in-patients. 
Watson, et^  a_l. (1968) found that Reitan's battery was of little, if any 
use in the separation of brain injured patients from a group of rela­
tively chronic schizophrenic patients. Watson utilized Reitan's 
cutting scores and discovered that as many schizophrenic patients as 
brain damaged patients were labeled as brain injured. Furthermore, 
clinicians skilled in the interpretation of Reitan's battery were not 
able to obtain any significant improvement over this actuarial 
approach.
Previous Attempts to Assess Brain Damage
One of the earliest attempts to assess organic impairment with 
psychological tests was that of Babcock (1930). Babcock basically 
hypothesized that certain brain functions were differentially resistive 
to impairment. Babcock's assumption that vocabulary level always pro­
vided a reliable estimate of premobid intellectual functioning no 
longer seems warranted (Feifel, 1949; and Rappaport, 1950). Many 
special tests have utilized Babcock's concept of deterioration includ­
ing the Shipley-Hartford Retreat Conceptual Test (1940), the Wechsler
2Deterioration Index (1944), the Hewson Ratio baaed on Wechsler-Bellevue 
subtests (1949), and the Graham-Kendal1 Memory for Design Test (1946).
Yates (1954) and Reltan (1962) have stated that inconsistent 
results obtained over the years with these procedures has tended to 
throw the underlying concept of "deterioration" into dispute. More 
specifically Reitan (1967) observed that differential score approaches 
such as Babcock's had several weaknesses. First they Ignored the ques­
tion of general vs. specific deficits associated with cerebral lesions. 
Secondly, they neglected differential effects on psychological test 
results of neurological dimensions which characterized brain lesions, 
such as location, type, and duration of lesion. Hence some of the 
inability to validate such tests as the Hunt-Minnesota (Alta, et a 1., 
1947) resulted from the use of heterogeneous samples of brain damaged 
patients. Similarly disappointing results were obtained by Alta when 
the Shipley-Hartford Retreat Scale was examined. Finally, Reitan 
noted that the method of differential scores was generally based on the 
theoretical assumption that any brain lesion will manifest its princi­
pal effects in the same way. The above mentioned weaknesses of the 
differential score approach exemplified in the work of Babcock tended 
to propagate an oversimplified view of brain dysfunction.
Extensive attempts have also been made to develop indices of 
deterioration using the Wechsler scales for the purpose of assessing 
brain damage. Wechsler (1944), utilized the earlier work of Babcock 
and others, felt that certain Intellectual functions deteriorated more 
rapidly than others and that brain damage accelerated the process.
3Wechsler"s conceptualizations implied irreversibility. His construction 
of indicies for brain damaged individuals suffered in varying degrees 
from the same previously mentioned weaknesses. In addition Cohen (1955) 
and others have shown that the various subtests are far from being 
factorially pure.
The use of Wechsler's indices and similar procedures has 
generally resulted in substantial overlap when attempts have been made 
to separate brain damaged patients and psychiatric patients (Roger,
1950, and Hunt, 1952). Cumulative research results indicated that the 
use of the Wechsler scales alone has been of limited clinical utility 
and that results have been conflicting (Yates, 1954; Cohen, 1955;
Reitan, 1962; and Guertin, e_t a_l. , 1962). However studies by Klom and 
Reitan (1958) have suggested that the Wechsler subtest can be of some 
utility with reference to lateralization, if brain damage has been 
established,
In contrast to the usual lack of success validating tests for 
brain damage Halstead (1947) using factor analysis and various systems 
of weightings developed a battery which discriminated between normal 
subjects and patients with frontal damage, Halstead's work was among 
the few discussed in a pessimistic review by Yates (1954) that was cited 
as holding promise for the future,
One of the earliest attempts to use projective tests for the 
assessment of brain damage was done by Oberholtzer (1931).
Oberholtzer's assumption that pathology alters the person's person­
ality and that one of the functions decreased was synthesis is similar
4to some of the concepts of Kurt Goldstein. Following the observations 
of Oberholtzer, Plotrowski (1937) attempted to quantify certain '’signs” 
on the Rorschach. The concept of deterioration was also implicit in 
Plotrowski's thinking. Ross (1944) and later Hughes (1950) improved 
Plotrowski's system and the Rorschach appeared to have great promise 
for the differential diagnosis of brain damage. However, earlier 
encouraging results with the Rorschach were shown to have serious flaws, 
Diers and Brown (1951) demonstrated that level of intelligence was a 
contaminating factor and that Hughes' signs were not valid unless the 
subject had relatively high intelligence. In Yates' 1954 review he 
constantly found that such tests as the Rorschach initially seemed to 
offer great promise, but did not stand up well under cross-validations.
Reitan (1967) believed that some of the signs of brain damage 
found on the Rorschach had proven to be valuable. He felt this was 
particularly the case with Plotrowski's sign of Impotence (Alta, et al., 
1947, and Reitan, 1955). However, Reitan (1967) felt that such a sign 
approach had several limitations. First many of the signs depended 
upon clinical observations. This led to rather subjective definitions, 
hence some of the signs lacked communicability. A second difficulty 
in the use of "signs” resulted because of the nonspecificity of the 
signs with regard to its diagnostic significance. Third, the very 
nature of Rorschach procedure created numerous statistical problems in 
that the range of responses on the Rorschach is variable. Finally, 
many persons with brain damage will fall to give signs because of the 
nature of their deficit.
5Yates (1954) concluded that the past twenty years had not 
witnessed much progress towards accurately assessing brain damage. He 
believed that numerous methodological short-comings could be overcome. 
However, he also believed that the defects in methodology were not the 
major source of difficulty, but rather the basic flaw was theoretical 
in nature. Yates concluded that the concept of "deterioration" was 
not an adequate foundation for constructing tests, and that a theory 
exclusive to brain damage was necessitated.
In a more recent review of assessment of brain damage Reitan 
(1962) noted that one observable trend during the 1950's was a diminu­
tion in use of qualitative aspects of performance as a basis for 
inference of organic impairment. This trend was also evident in Yates' 
most recent review of the field (1966). Probably the best known 
advocate of this approach was Goldstein (1941). Goldstein claimed 
that brain damage caused fundamental alterations in cognitive and 
intellectual processes. In a series of studies Reitan (1956, 1957, 1958 
and 1959) demonstrated that changes in brain damage were quantitative 
rather than qualitative. In addition, an approach such as Goldstein's 
is subject to many of the same criticisms of other previously cited 
approaches, Yates (1954) found that Goldstein's series of tests had 
little validity and presented many problems when used in clinical situa­
tions. To some extent the use of the Rorschach sign approach is in 
this tradition, though it has the advantage of being more compatible 
with quantitative measurement.
Reitan credited Halstead (1947) as the first person to recognize
6clearly that a battery of psychological tests would be necessary to 
discern the effects of brain damage In individual cases. Reitan's 
refinement of Halstead's battery has been validated In numerous studies 
(Reitan, 1955; Ross and Reitan, 1955; Wheeler and Reitan, 1963; and 
Vega, Jr. and Parsons, 1967). Also It appears that the tests compos­
ing the battery can be useful in the diagnosis of brain damage (Price, 
e_t a_l_., 1958a; Kormon and Blumberg, 1963), Alvarez (1963) found that 
the performance of organics was significantly more lu'naired than that 
of depressives on the Trail-Making Test. However, basically negative 
results were found by Brown, e£ a_l. , (1958), L'Abate, e£ a_l. , (1962), 
Orgel and McDonald (1967), and Simon (1967) with the Trail-Making 
Test. In these latter studies negative results were obtained when 
psychotic patients were compared with brain-damaged patients.
In a more recent review of the literature Yates (1966) stated 
that the present and future was more optimistic with regard to assess­
ing psychological deficits. This assessment of the field was in 
sharp contrast to his previous review (1954). However, Yates still 
felt that the number of genuine predictive investigations was de- 
presslngly small. Walton and Mather's study (1961) with the Modified 
Word Learning Test correctly classified patients into four categories 
(neurotics, psychotics, epileptics, and generalized brain damage) with 
only a 107° mlsclasslfication in each of the three studies. By contrast 
Thomas (1963) found that the GrasBi Block Design Test did not dis­
criminate between organic and nonorganic psychiatric or questionable 
organic patients. Similarly a negative result was obtained by Hedlund 
and Mills (1964) on the KSAT.
7In one of the more recent unusual predictive studies Reitan 
(1964) utilizing past records, had 64 subjects with clear-cut focal 
damage and 48 subjects with diffuse damage. He attempted to classify 
subjects into quite specific categories (e.g., intrinsic vs. extrinsic 
tumors; left vs. right lesions). Classification was made both on an 
intuitive and statistical basis. Reitan was able to achieve even more 
significant results utilizing the intuitive method. Finally, Blau and 
Schaffer (1960) using the Spiral After-Effect Test picked out 46 sub­
jects from 4?(': apparently normal children who did not perceive the 
effect predicted abnormal EEG1 s as compared to the control group. All 
the control group who perceived the effect had normal EEG's; whereas 
86 percent of the children who did not perceive the effect had abnormal 
EEG’s.
Yates (1966) commented that the paucity of predictive studies 
and the kind of results obtained suggested that the area needed imme­
diate attention. Since Yates' review several other predictive studies 
have been completed. Vega and Parsons (1967) obtained a 73 percent 
correct classification between normal subjects and brain impaired 
patients using the Reitan battery. When a modified index was applied 
to the same sample a 79 percent correct classification was obtained.
An even more provocative predictive study by Watson e£ a 1. 
(1968) rendered a rather devastating criticism to the indiscriminate 
use of the Reitan battery with clinical populations that included 
schizophrenic patients. In this study the Reitan battery was of little 
value in separating brain injured organics and schizophrenic patients.
8Psychological Deficit and Interference Theory
The term psychological deficit was first used by Hunt and Cofer 
(1944) to describe the decrement shown by psychiatric patients in 
comparison to normals on various laboratory and intellectual tasks.
They observed that this decrement was usually more extreme in schizo­
phrenic patients and that the decrement tended to be selective in that 
more complex tasks tended to reveal more deficit. Since Hunt and 
Cofer's review the literature has generally supported the relative 
incapacity of schizophrenic patients to perform adequately on a wide 
variety of laboratory tasks. Although the older literature primarily 
focused on the conceptual deficits it has become increasingly evident 
that similar deficits are present in simple learning, perception, and 
psychomotor behavior (Buss and Lang, 1965). When this pervasive 
characteristic of schizophrenic functioning is taken into account it 
is not surprising that many investigators have encountered difficulties 
In the selection of tasks that differentiated schizophrenic deficit 
from brain damage.
In attempting to understand the pervasive psychological de­
ficits found in schizophrenia many investigators have accepted a cogni­
tive model of schizophrenia in which all cognitions are important, not 
merely those involving others. Cognition can be divided into perception, 
association, and conceptual thinking. There are cognitive theories of 
schizophrenia for all three areas, but one theory encompasses all three 
aspects: Interference theory. David Shakow (1962), the leading
exponent of interference theory, assumed that schizophrenics experience
9difficulty in focusing on the relevent aspects of a given situation and 
at the same time are more susceptible to irrelevent aspects. Like 
Shakow, McGhie and Chapman (1961) believed that the fundamental defect 
in schizophrenia was the inability to select, attend to, and regulate 
stimuli. This defect in Information processing should affect the entire 
range of cognitive behavior, including perception, association, and 
conceptual thinking.
In the area of perception studies on reaction time are illus­
trative of the difficulties that the schizophrenic patient experiences. 
There is abundant evidence that schizophrenic patients have slower 
reaction time than normals (Huston, et jal., 1937; King, 1954; and Shakow 
and McCormick, 1965). In attempting to explain some of the deficit 
observed in reaction times interference theory hypothesized that varia­
tion in stimuli or procedures adversely affects schizophrenic patients 
more than normals. This hypothesis has been supported in that irregu­
lar preparatory intervals have been shown to lengthen the reaction 
time of schizophrenics (Huston, et a lt) 1937, and Zahn and Rosenthal, 
1964). This is basically what Shakow postulated that schizophrenic 
patients attended to the interval on the previous trial which consti­
tuted a minor, irrelevant set, and thus was distracted from the major 
set of attending to present oncoming stimulus. Similarly McGhie and 
Chapman, (1961) attributed the schizophrenic patient's deficit in 
perceptual tasks to "selective attention,'1 the disturbance being 
greatest when the schizophrenic patient must inhibit information in 
one sensory channel and attend to another. Chapman and McGhie (1962)
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observed that on several motor tasks schizophrenic patients1 perfor­
mances were disturbed by dlstractors and were unable to inhibit atten­
tion to extraneous stimuli.
In addition to deficits in perception interference theory has 
focused on assoclational processes found in schizophrenia. The asso­
ciations of schizophrenic patients are posited as being uncommon and 
deviant (Moran, 1953 and Sonsner, _et a_l. , 1962). It was Bleuler (1950) 
who first stated that the assoclational process was the crucial issue 
in schizophrenia. He believed that the disturbance in association was 
manifest in bizarre ideas, loose associations, fragmented thinking, 
and the blocking of usual and common chains of associations and ideas. 
Supporters of interference theory accepted the fact that the associa­
tions of schizophrenics are uncontnon and have shown that these 
intrusive associations worsen the performance of schizophrenic patients 
more than normals (Lang and Luto, 1962 and Faiblsh, 1961), These 
associations are viewed by advocates of interference theory as internal 
dlstractors and like the external dlstractors previously mentioned 
cannot be filtered out by the schizophrenic patient.
Finally concerning conceptual thinking, there are two variants 
of interference theory. Cameron (1938) emphasized the tendency of 
schizophrenics to include irrelevancies in their concepts; this tendency 
is called overinclusion. He believed that schizophrenic patients were 
unable to use exclusion to restrict the vast amount of stimuli in a 
given task. Cameron also observed that schizophrenics were unable to 
achieve integrated and precise concepts. He further believed that
11
schizophrenic patients substituted approximate terms for more precise or 
definitive terms. Finally, Cameron observed that schizophrenic patients 
were handicapped by personal preoccupations, "interpenetration," and 
often lost the focus of a topic or task. Chapman (1956) supported 
Cameron’s observations on irrelevancles, noting that schizophrenic 
patients were overly susceptible to Incorrect distractor conxnunalitles 
in sorting cards according to concepts. In another investigation 
Chapman (1961) reaffirmed his support for the overinclusion hypothesis, 
but also found the schizophrenic patientB manifested errors of under- 
Inclusion. This finding leads to the second variant of interference 
theory In which attention is emphasized. Weckowicz and Blewitt (1959) 
noted that attention in schizophrenic patients can be too broad or too 
narrow, or may alternate between the two extremes. Thus constancy of 
perception is seen as lacking in schizophrenic patients and leads to 
deficits in various laboratory and intellectual tasks. This second 
variant of interference theory is broader than the flrBt in its assump­
tion that faulty attention, not overinclusion, is the basis defect in 
schizophrenia.
In summary Interference theory emphasized the difficulties that 
schizophrenic patients have in dealing with stimulus inputs of both 
external and internal nature. They have problems focusing on relevant 
stimuli and excluding irrelevant stimuli, in maintaining a set over­
time, in shifting a set when necessary, in pacing themselves, and 
generally performing efficiently. Thus based on interference theory, 
psychological deficit should be great when the schizophrenic patient
12
must pay close attention to more than one stimulus input, switch his 
attention from one stimulus to another, or ignore irrelevant stimuli in 
favor of physically weak, task-relevant inputs. Psychological deficit 
is least when the irrelevant stimuli are few, the relevant stimuli are 
intense and unequivocal, or any collateral inputs are temporarily in 
phase (Lang and Buss, 1965).
In attempting to further understand psychological deficits en­
countered in schizophrenia it is believed that certain dimensions or 
categorizations may be important. One such dimension is the paranoid- 
nonparanoid dichotomy. Paranoid schizophrenics differ from nonpara­
noids not only in symptom patterns, but also in the degree of psycho­
logical deficit shown on a variety of experimental tasks. Payne and 
Hewlett (I960) found that paranoid schizophrenics were less impaired 
than nonparanoid schizophrenics on several perceptual and conceptual 
tasks. Similarly Johannsen, e£ a_l. (1963) noted experiments demonstra­
ting superiority of paranoids over nonparanoids on such diverse tasks 
as tapping speed, hand steadiness, Rorschach genetic level, double 
alternation learning and conditioning. The Johannsen research was 
particularly interesting because the paranoid-nonparanoid dimension was 
found to be unrelated to the process-reactive, acute-chronic, or good- 
poor premorbld dimensions. Thus it appezrs that the paranoid-non- 
paranoid dimension is a meaningful way to divide schizophrenic patients 
into groups.
A second potentially appropriate dimension for subdividing 
schizophrenic populations for studying psychological deficits is that
13
of severity of psychopathology. Lang and Buss (1965) noted that there 
was ample evidence that severity of psychopathology and psychological 
deficit were positively related. Similarly Smith and Boyce (1962) have 
suggested that psychiatric symptomatology is related to psychological 
deficit. Utilizing the MMPI as a measure of psychopathology they found 
that three psychotic scales (Pa, Sc, and Ma) were positively correlated 
to a poor performance on the Trail-Making Test,
In summary, those who accept interference theory do not view 
schizophrenia as a homogenous entity. Therefore, in their investiga­
tions of the psychological deficits found in the disorder other poten­
tial variables such as type and degree of psychopathology were 
considered,
Statement of the Problem
Preliminary studies have indicated that the validity of the 
Halstead-Reitan battery may suffer when used with psychiatric popula­
tions (Brown, ,et a_l.j 1958, L'Bate, et al,, 1962, and Orgel and 
McDonald, 1967). Other investigators such as Alvarez (1962) who 
studied depressed patients have not found that psychiatric problems 
have influenced the scores. However, all the above mentioned investi­
gators utilized only one subtest of the Halstead-Reitan battery, the 
Trail-Making Test. Matthews, at al. (1966) using the entire Halstead- 
Reitan battery reported that it significantly differentiated between a 
brain-damaged group and a group composed entirely of psychiatric dis­
orders. Unfortunately their psychiatric group contained eight differ­
ent diagnostic categories. Because of the small number of cases
14
involved no attempt was made to analyze subgroups separately.
To date there are only two studies which have utilized the 
entire Halstead-Reitan battery with schizophrenic patients (Levine and 
Fairstein, 1965, and Watson, et ill. , 1968) and these two studies pro­
duced contradictory results. Specific details of Levine and Fairstein's 
study are somewhat obscure because the study was not published. They 
compared brain-damaged patients and schizophrenic patients in a 
general medical and surgical hospital. Levine and Fairstein found 
that certain subtests on the Halstead-Reitan battery were able to dis­
criminate between the schizophrenic and brain-damaged patients. Watson, 
et a 1. (1968) reported Levine and Fairstein excluded certain highly 
psychotic patients and brain-damaged patients with unilateral lesions.
No further information was available regarding the specific sampling 
procedures u.’ed in the Levine and Fairstein study. Watson, £lt _al. (1968) 
compared a relatively chronic population of schizophrenic and brain­
damaged patients and concluded that the Halstead-Reitan battery had no 
validity in the differentiation of schizophrenic and brain-damaged 
patients. Part of Watson's conclusion that the battery had little 
validity was based on a strict adherence to Reitan's cut-off points for 
a normal population. No appropriate control population was used in 
either the Levine and Fairstein or Watson study. Furthermore, in neither 
study was any data given regarding other factors which could have led to 
a poor performance by the schizophrenic patient. There was no mention 
in the Watson and Thomas study about how many schizophrenic patients had 
received extensive or recent EST. Although research on the effects of
15
EST has not been definitive there Is reason to believe that it may pro­
duce lasting effects (Heilbrunn and Liebert, 1941). The memory problems 
associated with recent EST are all too evident. Also there was no men­
tion of how many of the schizophrenic patients had been diagnosed as 
alcoholic or who had clinical histories of heavy drinking. Thompson 
(1959) as well as others has noted that high alcohol consumption can 
lead to a variety of cognitive and perceptual deficits.
Finally there was no mention of whether schizophrenic patients 
had received recent medical examinations to screen for potential neuro­
logical problems such as head trauma. It is quite possible that these 
omissions could have contaminated their results and led to extremely 
poor perftprmance of the schizophrenic patients.
In addition to the above mentioned criticisms it is believed 
that the sample of schizophrenic patients studied by Watson and Thomas 
had certain unique features which could have significantly influenced 
their results. The schizophrenic patients sampled were quite dissimilar 
in terms of chroniclty as compared to schizophrenic patients in a 
general medical and surgfcal hospital such as the Veterans Administra­
tion Hospital in New Orleans. In Watson's study schizophrenic patients 
classified as recent admissions had a total mean length of NF hospi­
talization of 13.9 months. Schizophrenic patients classified as old 
admissions had a mean length of hospitalization of 134 months. It has 
been the present investigator's experience that often strictly Neuro- 
psychiatric Veterans Administration hospitals are the recipients of 
schizophrenic patients who for a variety of reasons such as belligerence,
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severity of symptoms, etc., have been transferred from short-term treat­
ment settings such as represented by the Veterans Administration Hospi­
tal in New Orleans. The fact that the schizophrenic patients in the 
Watson study had been hospitalized for relatively long periods of time 
may have biased their sample with regard to two other dimensions that 
have been related to psychological deficit in schizophrenia. First 
their sample may have been composed of a disproportionate number of 
schizophrenic patients that would have been labeled process or nuclear 
schizophrenics. Stephens and Astrop (1963) demonstrated that schizo­
phrenic patients classified as process showed much poorer recovery 
rates. A similar phenomenon could have occurred with the dimension of 
paranoid vs. nonparanoid schizophrenia, Sommers and Witney (1961) 
found that most of the patients who became chronic were nonparanoid. 
Twice as many paranoid schizophrenic patients were discharged as any 
other kind of schizophrenic.
The present Investigator believed that the Ha 1stead-Reitan 
battery was particularly worthy of exhaustive evaluation because of its 
extremely high validity with regard to the diagnosis of brain damage.
It is apparent that the Halstead-Reitan battery is becoming Increasingly 
used in psychiatric settings though its validity in these settings is 
questionable. Previous research on the battery has primarily investi­
gated factors within the context of brain damage. Information of 
effects of functional psychiatric disorders such as schizophrenia has 
not been available.
The present investigation was designed to answer the following
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basic questions: In all the subsequent analysis a significant multi­
variate F at the .05 level was set as a criterion for rejecting the 
hypothesis that the pattern of scores for the groups were the same 
(Clyde, 1969). Also in each case a series of Univariate F teBts were 
conducted to ascertain which specific scores were responsible for the 
difference in pattern. A significant univariate F at the .05 level was 
set as a criterion for rejecting the hypothesis that a score was the 
same for any given group.
1. Does the pattern of scores on the Halstead-Reitan battery differ 
for medical control patients and the brain-damaged patients? It was 
hypothesized that the two groups would have significantly different 
patterns and that these differences would be present on all subtests of 
the battery.
2. Does the pattern of scores on the Halstead-Reitan battery differ for 
medical control patients and schizophrenic patients? It was hypothesized 
that the two groups would not be significantly different in overall 
pattern of scores, though It was anticipated that these differences 
would approach significance. Expectations of significant Individual 
score differences were based on interference theory. These predictions 
were not intended to serve as a definitive validation of this particular 
theory of psychological deficit in schizophrenia, but rather as logical 
results in line with the theory. Hypothesized results on the individual 
tests on the Halstead-Reitan battery were as follows:
Category Test. Inference theory would postulate that a schizophrenic 
patient when faced with such a task as the category test cannot
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maintain attention in any sustained fashion, maintain set, or change set 
quickly when necessary. Furthermore this test presented subject with 
numerous irrelevant cues that must be analyzed and ignored if any 
adequate performance is to be achieved. Chapman (1956) has shown that 
schizophrenic patients were overly susceptible to distractor cues which 
are an inherent part of the category test. In a similar vein Cameron 
(1938) believed that schizophrenic patients were characterized by 
"asyndetic" thinking and "metonymic" distortion. By asyndetic thinking 
Cameron referred to their inability to achieve integrated concepts. In 
metonymic distortion an approximate or related term is substituted for 
a more precise term. In terms of the category test one would expect 
schizophrenic patients to only approach an integrated concept and lack 
precision of definition in terms of their conceptualization of the 
concept. Because the category test appeared to tap the essence of the 
schizophrenic patient's thought disorder it is nypothesized that their 
performance will be the most deficient on the category test relative to 
other subtests of the battery and will be significantly poorer than the 
medical patients.
Tactual Performance Test (TPT). It is hypothesized that the complexity 
of modalities inherent in the TFT will lead to a significantly deficient 
performance by schizophrenic patients when compared to the medical 
patients. Interference theory would postulate that the degree of psycho­
logical deficit manifested by the schizophrenic patient would be maxi­
mized when close attention must be paid to more than one stimulus input.
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Memory-Locatlon. It was not anticipated that the schizophrenic patients 
would have significantly more difficulty on these tasks than the medical 
patients. Both of these tasks are not timed and the given set is rather 
simple.
Seashore Rhythm Test. It was hypothesized that this test would prove 
to be of an intermediate level of difficulty for schizophrenic patients 
as compared to the medical patients. Probably the greatest problem 
encountered by the schizophrenic patients should be the requirement of 
sustained attention.
Speech Perception Test. This task does not require any changes of set 
and deals with a narrow range of stimulus input. Therefore it was not 
believed that schizophrenic patients would have significantly more 
difficulty on this task than medical patients.
Finger Oscillation. This test is not a complex one and would appear 
to be rather purely dependent upon motor speed. It was not anticipated 
that schizophrenic patients would have a significantly poorer per­
formance than the medical patients.
Trails A and Trails B CTMT1. It was not anticipated that Trails A 
would be more difficult for the schizophrenic patients than the medical 
patients. However Trails B which requires integration of two symbolic 
systems, numbers and letters, should be more difficult. Trails B has 
more Irrelevant stimuli and requires constant shifting of set. It was 
hypothesized that schizophrenic patients would perform significantly 
poorer than the medical patients.
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3. Does the pattern of scores on the Halstead-Reitan battery differ 
for schizophrenic patients and brain-damaged patients? It was hypothe­
sized that the overall pattern for the two groups would be different. 
Based on Interference theory it was hypothesized that schizophrenic 
patients would perform poorly on the Category Test, Tactual Performance 
Test, and Trails B. Therefore it was hypothesized that schizophrenic 
patients would not be significantly different from brain-damaged pa­
tients on these tasks. Specific hypotheses concerning the performance 
of the brain-damaged patients was rather difficult to make. This was 
because any group of brain-damaged patients' performance depended to a 
large extent on the sample selected. Location, recency of injury, and 
type of pathology can significantly change the overall group perfor­
mance by these patients.
4. Does type of schizophrenia (paranoid vs. nonparanoid) influence the 
pattern of scores on the Halstead-Reitan battery? It was hypothesized 
that the performance of the paranoid schizophrenic patients would be 
significantly better than nonparanoid schizophrenic patients.
5. Does degree of symptomatology manifested on the MMPI influence the 
pattern of scores on the Halstead-Reitan battery? It was hypothesized 
that the schizophrenic patients with Low Symptomatology would perform 
significantly better than the schizophrenic patients with High 
Symptomatology.
6. Does interaction of type of schizophrenia and symptomatology change 
the overall pattern of scores on the Halstead-Reitan battery? It was 
hypothesized that the interaction would be significant with the Low
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Symptom Paranoid Schizophrenic group performing significantly better 
than the High Symptom Nonparanoid Schizophrenic group.
7. Can clinicians experienced in the interpretation of the Halstead- 
Reitan battery significantly differentiate between the performance of 
schizophrenic patients and brain-damaged patients? Although the 
interpretation of the battery is primarily based on actuarial predic­
tion, more subtle qualitative features of a patient's test performance 
are also utilized. It was predicted that the three Judges would be 
able to significantly distinguish between the two-patient groups, A 
significant chi square at the .05 level of significance was used to 
determine if judges could significantly differentiate between schizo­
phrenic patients and brain-damaged patients.
METHOD
Subjects
A total of 60 patients comprised three groups tested on the 
Halstead-Reitan Neuropsychological Test Battery. All patients were 
under the age of 60 and were required to complete both the MMPI and the 
entire Halstead-Reitan Neuropsychological Test battery.
The first group consisted of 24 male schizophrenic Inpatients. 
This group was subdivided into two equal groups; one of 12 paranoid 
schizophrenic patients and the other consisting of 12 nonparanoid 
schizophrenic patients. For inclusion in either of these groups a 
diagnosis of schizophrenia was made by the attending psychiatrist and 
another staff member, usually the staff psychologist. In addition 
each patient manifested at least two of six symptoms posited by Lorr 
(1962) as unique to schizophrenia. Presence of these symptoms was 
judged by the attending psychiatrist and one other staff member, usually 
the staff psychologist. A list of these symptoms and their definition 
is given in Appendix A. In addition no schizophrenic patient was in­
cluded that had been diagnosed as being alcoholic or had a history of 
heavy alcohol intake. Finally no schizophrenic patients were included 
that had received EST within the last six months or who had ever had 
over two series of EST in his history.
A total of 59 (837.) out of 71 schizophrenic patients were able 
to complete the MMPI and were thus considered testable. Of the 12 
schizophrenic patients who did not complete the MMPI 2 were illiterate,
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5 were judged to be too psychotic, and 5 refused. Out of the remaining 
59 schizophrenic patients an additional 18 patients were excluded 
because they did not meet stated criteria. Five of the schizophrenic 
patients were excluded because of positive evidence of brain damage.
Four were excluded because they had recently received or were currently 
receiving EST. Nine schizophrenic patients were not tested because they 
were known alcoholics or had histories of heavy alcohol intake. In 
summary of the original 71 schizophrenic patients considered for 
analysis 40 (57%) comprised the sample from which the final group of 
24 schizophrenic patients were randomly drawn. Average length of 
previous hospitalization for the schizophrenic patients was 8,1 months. 
Additional clinical information on these patients is given in Appendix 
B.
The second group was composed of 18 Neurology or Neurosurgery 
patients. No patient was excluded from this group because of lack of 
cooperation. However several patients were excluded because of prior 
or present evidence of psychosis or other physical problems that were 
not related to their brain damage, but which would have interfered with 
their performance on the Halstead-Reitan Test Battery. Types of brain 
damage represented in this group were as follows: 10 cases of brain
trauma, 4 cases of vascular dysfunction, and 4 other cases that are not 
easily categorized. Additional information and the specific diagnosis 
of these patients is contained in Appendix C.
A third group was composed of 18 medical patients with no 
evidence of neurological problems. During selection of these patients
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It was necessary to eliminate one patient due to a history of psychosis. 
Several other patients were not Included because they had been diagnosed 
as being alcoholic or had a history of heavy alcohol intake. Only one 
subject that was requested to participate refused. Additional clinical 
information on patients in this group is contained in Appendix D.
Schizophrenic patients and medical patients were well matched in 
terms of age, education, and IQ. Schizophrenic patients had the fol­
lowing mean values on these variables; Age 28.00 (SD-8.38); Education
11.96 (SD*1.83); and WAIS IQ 99.08 (SD-11.83). Medical patients had 
the following mean values; Age 32.44 (SD*10.85); Education 11.33 (SD* 
2,57) and WAIS IQ 97.67 (SD*11.87). Brain-damaged patients were sig­
nificantly different on these variables: Age 38.33 (SD“13.90);
Education 9.00 (SD-3.27); and WAIS IQ 85.28 (SD-12.63).
Assessment Instruments and Measures
The Halstead-Reitan Neuropsychological Test Battery consists of 
five basic tests from which a total of seven measures are taken. The 
number of measures on which the subject exceeds the established cut-off 
points is multiplied by .143 to produce an over-all index of brain 
dysfunction called the Impairment Index. The Time Sense Test was not 
used in the present study because Reltan (1955b) and Vega and Parsons 
(1967) found that this test had little practical value. Instead the 
Trail-Making Test was substituted in that it is routinely utilized by 
Reltan in the battery. Individual subtests in the battery are as 
follows;
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Category Teat. The Category Teat consists of a projection apparatus 
by means of which 208 nonverbal stimuli are presented on a screen.
Below the screen are four levers numbered 1-4. The subject is instruc­
ted to push one lever after each stimulus presentation. Depression of 
a lever causes either a bell or a buzzer to sound depending on whether 
the lever represents a "correct" or "incorrect" response to the stimu­
lus on the screen. From presented material, the subject is required to 
abstract principles involving size, number, shape, etc., of the 
stimuli around which responses are to be organized. The subject's 
score, the number of wrong responses, depends upon the speed with 
which he abstracts the correct principles. More than 50 errors is con­
sidered to be suggestive of brain damage.
Tactual Performance Test (TPT). This test is a modification of the 
Seguin-Goddard form board. While blindfolded the subject is required 
to fit blocks into appropriate spaces on the board once with his right 
hand, his left hand, and with both hands. The subject is then asked to 
draw the outline of the board with blocks represented in their proper 
places. The test is scored for total time required to place the blocks 
on the board, memory (number of blocks accurately drawn) and localiza­
tion (number of blocks correctly located in the drawing). A total 
time greater than 15.40 minutes is considered to be in the brain damaged 
range. A memory and localization score of less than 6 and 5 is con­
sidered to be in the brain damaged range. In the present study subjects 
were not allowed to work on the timed portion of the TPT for more than 
fifteen minutes during any one of its three administrations.
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Seashore Rhythm Teat. In this test subjects are required to identify 
tape-recorded pairs of rhythmic beat sequences as "same" or "differ­
ent." Five or more errors on this test are considered to be in the 
brain damaged range,
Speech Perception Test. This test consists of sixty recorded nonsense 
syllables. On each presentation the subject's task is to pick out the 
recorded syllable from a series of four written nonsense syllables on 
a printed test form.
Finger Oscillation. This test is a measure of finger tapping speed on 
a key. Five ten-second trials are recorded with each index finger. An 
average of less than 50 taps with the dominant hand is considered to
be in the brain damaged range.
Trail-Making Test. This test consists of two parts, A and B. Part A 
consists of twenty-five circles distributed over a white sheet of 
paper and numbered from one to twenty-five. The subject is required to 
connect circles with a pencil-line as quickly as possible, beginning 
with the first and proceeding in numerical sequence. Part B consists 
of twenty-five circles numbered from one to thirteen and lettered from 
A to L. The subject is required to connect circles alternating between 
numbers and letters as he proceed in an ascending sequence. The score
obtained is the number of seconds required to complete the test. In
order to prevent some subjects from becoming overly tired, an arbitrary 
time of six minutes was used as the cut-off point on each part. A rank 
score greater than 1 on Part A and greater than 4 on Part B is consid­
ered to be in the brain damaged range. This test does not contribute 
to the Impairment Index.
27
In addition to the seven measures which are used to compute the 
Impairment Index the following supplementary tests to the Halstead- 
Reitan Battery were administered, Wechsler Adult Intelligence Scale, 
Lateralization Sensory Perception Test, and Aphasia Screening Test,
Four additional measures were taken from the Sensory Perception Test 
and the Aphasia Test as follows:
Aphasia Screening Test. This test is basically a modification of the 
Halstead-Wepman Aphasia Screening Test. It consists of 32 items that 
are designed to test for a variety of "aphasic" problems. In the 
present design total number of errors committed was used as a measure 
of brain damage.
Finger Agnosia. In this test the patient must correctly identify 
which finger has been touched by the examiner while blindfolded.
There is a total of 40 trials, 20 for the right hand and 20 for the 
left hand. In the present design the total number of errors committed 
was used as a measure of brain damage.
Finger-tip Number Writing. In this test the patient must correctly 
identify while blindfolded a number that has been written on one of 
his fingers. There is a total of 40 discriminations on this test. In 
the present design the total number of errors made was used as a measure 
of brain damage.
Tactile Form Recognition Test. In this test the patient must correctly 
identify four geometric figures while blindfolded. There are a total 
of 16 discriminations on the test. In the present design total number 
of errors made was used as a measure of brain damage.
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Procedure
All patients received the MMPI (Hathaway and McKinley, 1942) 
and tfechsler Adult Intelligence Scale (Wechsler, 1958) from a member 
of the psychology staff. Agreement on a diagnosis of paranoid or non­
paranoid schizophrenia was agreed upon by the staff psychiatriet and 
psychologist. In addition every schizophrenic included in the final 
sample manifested at least two symptoms posited by Lorr (1962) as 
unique to schizophrenia. Finally each schizophrenic patient was placed 
into either a Low Symptom or High Symptom group depending on whether 
their total T score on the Pa, Sc, Ma scales of the MMPI was above or 
below 219. Difference in T scores between the schizophrenic patients 
with Low Symptoms and High Symptoms on the MMPI was significant (T> 
2.99, df“22, p .01). Thus nonparanoid and paranoid schizophrenic 
patients were relatively well equated in terms of symptomatology of the 
MMPI. No schizophrenic patients were included in the final sample who 
had any evidence of neurological impairment. In addition no schizo­
phrenic patients were included who had been previously diagnosed as 
alcoholic or who had a history of heavy drinking. Finally no schizo­
phrenic patient was Included in the final sample who had had over two 
series of EST or who had had EST within the last six months.
The brain damaged group was selected from the Neurology and 
Neurosurgical wards. Patients included in this group all had positive 
neurological and clinical evidence of brain damage, and no patients 
were Included where the presence of brain damage was judged to be 
equivocal by the neurologist.
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The medical control group was selected from various medical 
wards. All patients in this group were volunteers. There was no medi­
cal evidence in their history that would indicate brain damage and each 
attending physician certified that the patient was not brain damaged.
Analysis
To answer previously posed questions regarding group differences 
on the Halstead-Reitan Neuropsychological Test Battery, a series of 
multivariate analyses were performed. Multivariate analyses are par­
ticularly useful in dealing with multiple measures on subjects. While 
it is necessary to assume that a random sample of multivariate observa­
tions had been collected from different individuals, it is not neces­
sary to assume similar correlations aT..;ng the various variables across 
cells. Thus multivariate analysis of variance provides a more exact 
solution to analysis of variance problems than a simple analysis of 
variance.
RESULTS
Analysis of All Measures on the Halatead-Reltan Battery Including 
Age and Education
The overall multivariate analysis o£ variance (using Wilks 
Lambda Criterion) on measures on the three groups was significant 
(multivariate F-2.63, p .001). This indicated that the pattern of 
the scores was different for the three groups. Further univerate 
analysis, as shown in Table 1, indicated that age and education were 
significant measures across the three groups (£-7.37, 2/57 df, p 
.001). Rhythms was the only measure that was not significant across 
groups. Since age and education had a significant influence as 
measured by the univariate F test, they were selected as covariates 
in further analysis. Appendix E gives means and standard deviations 
for all measures on the three groups. Appendix F gives means and 
standard deviations for additional measures not included in the major 
analysis. Figure 1 gives the z scores for all three groups.
Analysis of All Measures with Age and Education as Covariates
Results of multicovariate multivariate analysis of variance 
on the twelve measures across the three groups are reported in Table
2. The overall pattern on these measures was significant (multivariate 
F*2.92, p .001). Further univariate analyses Indicated that there 
were significant differences across the three groups on all measures 
with the exception of Rhythms. Adjusted means for the fourteen measures 
with age and education as covariates are given in Appendix G.
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TABLE 1
ANALYSIS OF ALL VARIABLES FOR THE MEDICAL,
SCHIZOPHRENIC AND BRAIN-DAMAGED PATIENTS
Variable F (2,57 df) MS 2
Education 7.32 47.61 .001
Age 4.54 549.15 .015
Category 7.37 4400.27 .001
Tpt 11.20 3154531.00 .001
Memory 5.75 16.10 .005
Location 5.05 18.66 .010
Rhythm 1.26 18.62 .291
Speech
Perception 4.76 229.51 .012
Tapping 9.06 871.28 .001
Trails A 12.42 50.03 .001
Trails B 9.03 43.33 .001
Impairment
Index 8.35 .43 .001
Figure I
Z Scores for the Medical, Schizophrenic, and Brain-Damaged Patients
Z Scores 0
- 1.0
Cat. TPT 1 
Brain-Damaged Patients
Rhy. Tap. Index
Schizophrenic Patients ___________
Medical Patients —  —  _  —     u>
to
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TABLE 2
ANALYSIS OF ALL VARIABLES ADJUSTED FOR 
AGE AND EDUCATION
Variable Univariate F 
Tests 
F<2/55 df) MS £
Category Test 7.37 4400.27 .001
TPT 11.202 356813.00 .001
Memory 5.76 16.13 .005
Location 4.23 16.72 .020
Rhythms 1.26 18.62 .291
Speech Perception 4.76 229.51 .012
Tapping 9.06 871.28 .001
Trails A 12.41 50.03 .001
Trails B 9.03 43.33 .001
Impairment Index 8.20 .43 .001
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Analysis of the Halstead-Reitan Battery for the Medical Control Patients 
and the Brain Damaged Patients
The overall multivariate analysis of variance adjusted for age 
and education (using Wilks Lambda Criterion) on all measures for the 
medical and brain damaged group was significant (multivariate F-2,50, 
p .034). This indicated that the pattern of measures was different 
for the two groups. Further univariate analyses, as shown in Table 3 
indicated that the only measure that did not significantly differ­
entiate the two groups was Rhythms.
Analysis of the Halstead-Reitan Battery for the Medical and the Schizo­
phrenic Patients
The overall multivariate analysis of variance (using Wilks Lambda 
Criterion) on all measures for the medical and schisophrenic patients 
was not significant (multivariate F«1.49, p .187). This indicated that 
the pattern of measures was not different for the two groups. Further 
univariate analysis, as shown on Table 4, indicated that the schizo­
phrenic patients appeared to perform significantly poorer on the Cate­
gory Test, the TPT, and Trails B.
Analysis of the Halstead-Reitan Battery for the Schizophrenic and Brain- 
Damaged Patients
The overall pattern on all measures was significantly different 
for the two patient groups (multivariate F-2.17, p .05). Further 
univariate analyses showed that schizophrenic patients and those with 
brain damage were not significantly different with regard to their 
performance on Categories, Location, Rhythms, and Trails B. The uni- 
varlat F test are reported in Table 5.
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TABLE 3
ANALYSIS OF PATTERNS OF MEASURES FOR THE
MEDICAL AND BRAIN DAMAGED GROUPS
Variable Univariate F
Tests
F(l/32 df) MS
Categories 10.63 6195.93 .003
TPT 17.40 54935% .00 .001
Memory 8.20 27.95 .007
Location 7.79 32.01 .009
Rhythms 2.33 22.27 .137
Speech Perception 5.87 378.76 .021
Tapping 12.68 1649.13 .001
Trails A 13.94 85.56 .001
Trails B 13.04 75.03 .001
Impairment Index 14.96 .77 .001
Aphasia Test 6.26 32.69 .018
Finger Agnosia 15.27 748.17 .001
Finger Tip Writing 31.78 1059.47 .001
Tactile Form 
Perception 8.59 116.52 .006
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TABLE 4
ANALYSIS OF HALSTEAD-REITAN BATTERY FOR THE
MEDICAL AND SCHIZOPHRENIC PATIENTS
Variable Univariate F 
TeBts 
F( 1/40 df) MS £
Category Test 7.47 4953.22 .009
TPT 4.29 756096.88 .045
Memory 1.01 2.16 .321
Location 3.12 14.36 .085
Rhythms . 12 2.16 .733
Speech Perception .01 .39 .909
Tapping 1.09 55.34 .302
Trails A .37 .34 .545
Trails B 7,11 38.89 .011
Impairment Index 2.21 .11 .145
Aphasia Test .30 .72 .586
Finger Agnosia .03 .07 .871
Finger Tip Writing 3.66 50.79 .063
Tactile Form 
Perception .46 .13 .500
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TABLE 5
ANALYSIS OF HALSTEAD-REITAN BATTERY FOR SCHIZOPHRENIC
AND BRAIN-DAMAGED PATIENTS
Variable Univariate F 
Tests 
F(l/38 df) MS £
Category Test .03 16.87 .868
Tp t 9.40 3362927.00 .004
Memory 7.15 20.59 .011
Location 1.01 3.25 .321
Rhythms 1.13 20.75 .294
Speech Perception 7.52 397.32 .009
Tapping 10.22 1157.20 .003
Trails A 16.78 88.00 .001
Trails B 4.02 15.17 .052
Aphasia Test 5.35 21.30 .026
Impairment Index 5.79 .33 .021
Finger Agnosia 21.36 883.36 .001
Finger Tip Writing 23.90 887.48 .001
Tactile Form 
Perception
12.73 142.54 .001
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Analysis of the Halstead-Heitan Battery for Paranoid and Nonparanoid 
Schizophrenic Patients
Results of multivariate analysis of variance (using Wilks Lambda 
Criterion) on the ten measures obtained for the paranoid and non­
paranoid schizophrenic patients was not significant (multivariate F«1.62, 
p .221). This indicated that the patterns for the two groups of 
schizophrenic patients were not significantly different. Further uni­
variate analyses, as shown in Table 6, Indicated that none of the ten 
measures analyzed appeared to significantly differentiate the two types 
of schizophrenia.
Analysis of the Halstead-Reitan Battery for Low and High Symptom 
Schizophrenic Patients
Results of multivariate analysis of variance (using Wilks Lambda 
Criterion) on the ten measures obtained for the schizophrenic patients 
with low and high degrees of symptomatology as measured by the three 
psychotic scales on the MMPI was not significant (multivariate F-1.89, 
p .156). This indicated that the patterns for the two groups of 
schizophrenic patients were not different. Further univariate analyses 
showed that only one of the variables, Location, appeared to be sig­
nificantly different. The univariate F test are reported in Table 7. 
Figure 2 shows the MMPI profiles of the Low and High Symptom schizo­
phrenic patients. Figure 3 shows the MMPI profiles of all three 
groups.
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TABLE 6
ANALYSIS OF HALSTEAD-REITAN BATTERY FOR PARANOID
AND NONPARANOID SCHIZOPHRENIC PATIENTS
Variable Univariate F 
Tests 
F(l/20 df) MS £
Category Test .86 535.76 .365
TPT .56 124526.56 .453
Memory .02 .04 .881
Location .41 1.39 .528
Rhythms . 10 2 .52 .756
Speech Perception .01 .26 .915
Tapping .46 21.09 .502
Trails A .00 .00 .959
Trails B 3.05 10.74 .096
Impairment Index .36 .02 .555
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TABLE 7
ANALYSIS DF HALSTEAD-REITAN BATTERY FOR LOW
AND " rCH STMPTOM SCHIZOPHRENIC PATIENTS
Variable Univariate F 
Tests 
F(l/20 df) MS £
Categories 2 .34 1457.73 . 142
TPT 2 .76 592449.25 . 111
Memory .24 .36 .633
Location 4.73 15.93 .042
Rhythms .11 .114 .947
Speech Perception 1.28 29.81 .271
Tapping .206 9.30 .655
Trails A 1.10 2 .04 . 163
Trails B .132 .47 .719
Impairment Index .12 .01 .738
F igure
tflfflPI Profiles of Low Symptom and High Symptom Schizophrenic Patients
100
90
80
70
60
50
40
Low Symptom
High Symptom
L F K Ha D Hy Pd Wf Pa Pt Sc ffla SI
L.S. 59.8 61.5 57.1 63.2 67.2 63.2 68.3 62.8 59.8 64.8 66.7 58.0 50.7
H.S. 50.8 85.1 44.7 67.9 81.5 68.6 75.0 66.4 78.9 88.3 96.8 71.7 67.4
Figure £
lffllPI Profiles of the Medical* Schizophrenic, and Brain-Damaged Patients
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Sc. 55.3 73.3 50.9 65.5 74.5 65.7
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65.2 51.7 59.1 59.7 61.0 63.8 49.1
61.7 52.0 53.6 61.5 67.1 61.0 52.4
71.5 64.6 69.3 77.8 01.7 64.8 59.1
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Comparison of Interaction of Symptom Level and Type of Schizophrenia 
Result of the multivariate analysis of variance (using Wilks 
Lambda Criterion) for the interaction of level of symptomatology as 
measured on the three psychotic MMPI scales and type of schizophrenia 
(paranoid vs. nonparanoid) was not significant (multivariate F-1.46, 
p .316). This indicated that the four patterns were not different. 
Further univariate analyses showed that none of the ten measures were 
significantly different. Univariate F tests are reported in Table 8. 
None of the additional four subtests, Aphasia Test, Finger Agnosia, 
Finger-tip Writing, or Tactile Form Perception, that were not included 
in the major pattern analysis approached significance when type, symp­
toms, and the interaction of type and symptoms was analyzed.
Clinician's Classification of Schizophrenic and Brain-damaged Patients 
Results of the chi square analysis indicated that the three 
judges were able to significantly differentiate between the two groups 
(X2«6.79, £ .01).
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TABLE 8
ANALYSIS OF HALSTEAD-REITAN BATTERY FOR INTERACTION 
OF SYMPTOM LEVEL AND TYPE OF SCHIZOPHRENIA
Variable Univariate F 
Tests 
F( 1/20 df) MS £
Category Test 1.29 805.16 .269
TPT .262 55665.35 .615
Memory .05 .07 .828
Location 2.66 8.96 .118
Rhythms 3.22 82 .03 .088
Speech Perception 3.51 79.12 .076
Tapping 2.92 131.73 .103
Trails A .12 .12 .733
Trails B .07 .24 .796
Impairment Index 3.47 .18 .077
DISCUSSION
This study was primarily focused on the performance of acute 
schizophrenic patients and brain-damaged patients on the Halstead-Reitan 
battery. A group of medical patients served as a control group. In 
general it appeared that performance of schizophrenic patients on the 
Halstead-Reitan battery was intermediate to that of medical and brain­
damaged patients, though tending more in the direction of the medical 
patients. The overall pattern of performance for the schizophrenic 
patients was not significantly different from medical control patients. 
Furthermore it was demonstrated that the performance of the brain­
damaged patients was significantly poorer than the performance of the 
schizophrenic patients on the battery. In addition clinicians experi­
enced with the battery were able to significantly differentiate between 
the test protocols of brain-damaged patients and those of schizophrenic 
patients. However in differentiating between the brain-damaged 
patients and schizophrenic patients a large number of schizophrenic 
patients (507O) were diagnosed as being brain-damaged. Based on the 
above results the present investigator concluded that the validity of 
the Halstead-Reitan battery is at least moderately affected when used 
with acute schizophrenic patients.
Discussion of the results will be presented in terms of the 
major statistical analyses that were performed, i.e., medical patients 
vs. brain-damaged patients, medical patients vs. schizophrenic patients, 
schizophrenic patients vs. brain-damaged patients, clinician's judgments
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of the schizophrenic and brain-damaged patients, and effect of type of 
schizophrenia and level of symptoms on schizophrenic patient's perfor­
mance .
Comparison of Medical Patients and Brain-Damaged patients
The overall multivariate F was significant at £ .034 indicat­
ing that the pattern of scores on the Halstead-Reitan battery was 
significantly different for the medical and brain-damaged patients.
Nine out of ten of the subtests in the battery were in the predicted 
direction (i.e., brain-damaged patients exhibited a more deficit or 
poorer performance than medical patients). One subtest of the 
Halstead-Reitan battery, the Rhythms Test, did not significantly dif­
ferentiate between the two groups, although it was in the predicted 
direction, £ .137. The Rhythms Test is generally interpreted as an
indicator of dysfunction in the right anterior temporal lobe. From the 
clinical data that was available it was difficult to ascertain why this 
particular test did not significantly differentiate between the two 
groups. However Reitan (1959) has observed that brain-damage has 
specific as well as generalized effects and that in any given sample, 
particularly a small sample, the performance manifested on the individual 
subtests will vary to same degree.
Overall the present group of medical control patients performed 
less adequately on the battery than "patients" that Reitan (1955) has 
utilized as non-braln-damaged group. In the present investigation per­
formance of medical patients on eight out of ten subtests was poorer than
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norms supplied by Reitan (1955). Although these differences were small 
on most of the eight subtests they were significant on two of the sub­
tests, the Category Test and Trails A (t=2.98, df 66, .01 and t»4.19,
df 100, £ .002). Similarly Reitan*s brain damaged patients generally
exhibited slightly better overall performance, Reitan's brain-damaged 
patients performed significantly better on the Category Test and 
Tapping Test (t-3.64, (If 66, £ .01 and t*2.87, (If 66, £  ,01). Part
of the present group of brain-damaged patients' poor performance on the 
Tapping Test may be explained by the fact that one of the brain-damaged 
patients had complete loss of function in his right arm, and thus 
lowered the overall group performance on this subtest of the battery. 
However this does not completely explain the finding that both Reitan's 
control and brain-damaged patients tended to perform better than the 
two groups in the present investigation. Three possible sources for 
differences previously noted are believed to be relevant.
First with regard to the control patients, 257. of Reitan's 
control sample were nonhospitalized normals as opposed to the present 
investigator's sample which waB composed completely of hospitalized 
patients. Zinet and Fishman (1970) have observed that hospitalized 
patients with cerebral lesions cannot meaningfully be compared to non­
hospitalized, effectively functioning normals. Secondly, Reitan's 
brain-damaged patients were tested when they were ready for release and 
overall were probably in a better state of remission than the brain­
damaged patients in this study. Thirdly, the present sample of patients 
was from an entirely different area of the country than Reitan's
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sample which could have conceivably affected their performance.
Findings of this part of the present investigation support past 
studies in which the Halstead-Reitan battery haB been able to signif­
icantly differentiate between brain-damaged and neurologically intact 
groups (Reitan, 1955, and Vega and Parsons, 1967). Also it tends to 
support the use of local norms for clinical and research purposes,
Comparison of Medical Patients and Schizophrenic Patients
The overall multivariate F was not significant, £  .187, indi­
cating that the pattern of scores on the Halstead-Reitan battery was 
not significantly different for medical and schizophrenic patients. 
However, medical patients generally achieved higher scores on all the 
subtests of the battery even though differences were small in some 
cases. Further univariate analysis indicated that schizophrenic 
patients appeared to perform at a significantly lower level on three 
out of ten tests. These tests were the Category, Trails B, and the 
Tactual Performance Tests.
In line with Interference theory this investigator had predicted 
that schizophrenic patients would exhibit significantly poorer perfor­
mance on the aforementioned three tests. However it is not believed 
that the schizophrenic patients relatively poor performance on these 
tests is a conclusive validation of this particular theory of psycho­
logical deficit In schizophrenia. Halstead (1947) believed that the 
Category Test measured abstract ability which he defined as the 
capacity to comprehend recurrent similarities in the presence of
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dissimilarities and vice versa. Inspection of the actual performance 
of schizophrenic patients on the Category Test revealed little informa­
tion that would explain their poor performance on this particular sub­
test. However closer scrutiny of their performance revealed one rather 
distinctive feature. The schizophrenic patients were quite prone to 
lose the principle within any given subsection of the Category Test.
This occurred an average of 2.17 times in schizophrenic patients as 
compared to .77 in medical control patients. Losb of principle or set 
was arbitrarily defined as missing two or more items once the principle 
had been mastered. Mastery of the principle was defined as having 
correctly responded on the preceding three items. The loss of the 
principle did not appear tc be due to minor changes in the stimulus 
within a given subtest because errors were not counted if a minor change 
in test stimulus had occurred.
Schizophrenic patients also appeared to be significantly dif­
ferent from medical control patients on Trails B. Although Halstead 
did not include this test in his battery it appears to measure abstract 
ability in that it requires the simultaneous use of two symbolic 
systems. On the basis of interference theory it was predicted that 
schizophrenic patients would perform less effectively on the test as 
compared to Trails A due to the presence of more Irrelevant stimuli and 
the requirement of constant shifts in set.
Schizophrenic patients* relatively poor performance on the 
Category Test and Trails B are also in accordance with such theorists 
as Goldstein (1946) who hypothesized that in schizophrenia there is a
50
loss of abstract attitude. However this interpretation does not appear 
to be totally valid because schizophrenic patients were not signifi­
cantly different from medical patients on the Memory Test which Halstead 
found to have a high loading on his abstractive factor. Also schizo­
phrenic patients performed poorer than the medical patients on the 
Tactual Performance Test (TPT) which Halstead found was not factorially 
related to abstraction. Halstead postulated that speed on the TPT was 
factorially related to D factor. He defined this factor as the avenue 
through which intelligence is externalized. Though this definition lacks 
operational definitiveness Halstead did note that the D factor becomes 
significant in novel situations where the usual modalities cannot be 
employed. Feelings of tension observed by Halstead with patients on 
the TPT was particularly apparent in schizophrenic patients. Two 
schizophrenic patients refused to finish this particular test and the 
technician experienced more problems in gaining the schizophrenic 
patient's cooperation on the TPT than was encountered with the other two 
groups. In addition to the lack of speed on this task schizophrenic 
patients tended to lack a normative pattern of Increasingly better per­
formance on the three trials on the TPT. This type of erratic perfor­
mance is frequently found in brain-damaged patients and would tend to 
lead clinicians to erroneous interpretations.
Finally on the four other parts of the Halstead-Reitan battery, 
the Aphasia Test and the three subtests of the Laterallzing Sensory- 
Perceptual Tests there were no significant differences between medical 
patients and schizophrenic patients.
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In summary the results of this part of the investigation indi­
cated that the pattern of scores on the Halstead-Reitan battery were 
not significantly different for medical and schizophrenic patients. 
However on nine subtests of the battery the scores of the medical pa­
tients were superior to those of schizophrenic patients. Scores on 
three tests, Categories, Trails B, and TPT, appeared to be signifi­
cantly different and those on a further test, Location, approached 
significance. Overall it appears that the level of performance of the 
schizophrenic patients was intermediate to that of medical patients 
and brain-damaged patients.
Comparison of Schizophrenic Patients and Brain-Damaged Patients
An overall multivariate analysis of variance adjusted for ape 
and education indicated that these two groups of patients' scores on 
the Halstead-Reitan battery were significantly different (multivariate 
F-2.172, £ .05). Further univariate analysis indicated that schizo­
phrenic patients were performing at essentially the same level on the 
Category Test, Location Test, and Rhythms Test. This finding is in 
contradiction to Watson, et al,, study (1968) and also to the more 
recent study by Klonoff, £t _al. (1970). In the Watson study none of 
the subtests of the Halstead-Reitan battery significantly differ­
entiated schizophrenic patients from brain-damaged patients. However 
there was a general tendency for more chronic schizophrenic patients to 
perform at a lower level. In the Klonoff study, where chronic ambula­
tory schizophrenic patients were sampled, their performance was at a 
lower level on nine out of ten tests as compared to the present sample
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of schizophrenic patients. Therefore it was apparent that the present 
sample of schizophrenic patients was generally functioning at a higher 
level of performance as measured by the Halstead-Reitan battery when 
compared to the other two major studies In the literature. Several 
differences in the present sample of schizophrenic patients are be­
lieved to be related to previously mentioned differences in level of 
functioning.
First the present investigator used completion of the MMPI as 
a criterion of testability. This criterion was utilized in part to 
eliminate those schizophrenic patients who would have probably been 
unwilling or unable to complete the entire battery. In addition acutely 
psychotic patients or uncooperative patients tend to lower the general 
validity of many psychological tests. In applying this criterion 17% 
of the potential population of schizophrenic patients were eliminated. 
Klett and Vestre (1965) found that 34% of VA psychiatric inpatients 
were unable or unwilling to complete the MMPI. Similarly Ullmann (1961) 
found that 16.8% of VA schizophrenic patients were untestable. Un­
fortunately the present investigator's procedure in selecting patients 
cannot be compared to either Watson's or Klonoff's procedure because 
neither reported any detailed information on their sampling procedures. 
The possibility exists that the present sample of schizophrenic patients 
was more "testable."
Secondly in the present investigation schizophrenic patients 
that were diagnosed as alcoholic were excluded. This was done because 
the present investigator was primarily interested in the effects of
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schizophrenia upon the performance of the Halstead-Reitan battery and 
wished to avoid any potential sources of braln-daraage. The use of this 
criterion resulted in elimination of nine schizophrenic patients out of 
a potential population of seventy-one. Also no schizophrenic patients 
who had had over two series of EST or had received any EST within the 
last six months was included in the sample of schizophrenic patients.
An additional four patients out of the seventy-one potential schizo­
phrenic patients were excluded by this ciiterion. Finally with regard 
to potential sources of brain-damage in the present schizophrenic 
population there may have been some differences with regard to the neu­
rological screening procedures. In contrast the other two studies cited 
all schizophrenic patients had a recent medical evaluation in which at 
least a superficial neurological examination was given. In addition 
42% of the schizophrenic patients received an EER, Brain Scan, Skull 
Series, or a complete neurological examination.
Finally it is possible that the lower level of performance found 
in the Watson and Klonoff study was related to the dimension of 
chronicity as well as the process-reactive dimension. Johannsen, e£ 
al. (1963) found that both dimensions were related and observed that 
in general the literature had supported greater psychological deficit 
on a variety of tasks when schizophrenic patients were on the chronic- 
process end of the continuum. Tyrell, tit a_l. (1965) and Higgins and 
Peterson (1966) observed that chronicity was a crucial variable in the 
reactive-proceas dimension and that chronicity was associated with 
being diagnosed as brain-damaged. Rappaport (1945), Hunt (L952), and
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Smith (1964) generally concluded that though there was little loss in 
formal intelligence with chronicity, there was impairment on a variety 
of other tasks with increasing chronicity. Both Smith and Rappaport 
reported losses in active sorting capacity. In the Watson study the 
schizophrenic patients had a total hospitalization time of seventy- 
four months and in the Klonoff study the patients had been classified 
as schizophrenics for approximately twenty years. In the present 
study the schizophrenic had only been hospitalized for a total of 8,1
months and no schizophrenic patient had been hospitalized for over a
month.
In conclusion it is believed that the relatively superior 
performance of the present schizophrenic population as compared to the 
previous studies of Watson and Klonoff was likely related to three 
major factors. First it was quite likely that overall these schizo­
phrenic patients were a more "testable" group. Secondly the sampling 
procedures employed in the present investigation probably resulted in 
less contamination due to the presence of brain damage. Finally the 
present group of schizophrenic patients was definitely less chronic 
than found in the other two investigations.
Clinicians Judgments of the Halstead-Reitan Record
A total of 36 records were submitted to three clinical 
psychologists. Half of these were obtained from schizophrenic pa­
tients and half from brain damaged patients. The clinicians were re­
quested to decide whether each record was that of a brain-damaged
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patient or a nonbrain-damaged schizophrenic patient. A Chi Square was 
used to ascertain if the judges were able to significantly differentiate 
between the two groups of patients. The Chi Square was significant,
X2 - 6.79, p *01, indicating that Judges were able to significantly 
differentiate between schizophrenic patients and brain-damaged patients. 
However there was a significant difference in their ability to predict 
correctly within the two groups. Judges correctly identified seventeen 
out of eighteen brain-damaged patients as brain-damaged, while identi­
fying correctly nine out of eighteen schizophrenic patients as nonbrain- 
damaged. Although it was expected that the Judges would be able to 
classify most of the brain-damaged correctly, it is believed that the 
judges' accuracy was somewhat misleading. At least two of the brain­
damaged patients that were submitted for judgment were easily classified 
because they could not function with one of their extremities. Thus it 
was believed that in most samples of brain-damaged patients without such 
obvious impairment that the high percentage of correct diagnosis found 
in the brain-damaged group would be somewhat lowered.
The finding that 50% of the schizophrenic patients were diagnosed 
as brain-damaged is disturbing and suggests that clinicians experienced 
in the use of the battery do perceive the overall records of many 
schizophrenic patients as Indicative of brain-damage. Inspection of 
the scores of the two groups revealed that the schizophrenic patients 
who were misclasslfled as brain-damaged were functioning on approxi­
mately the same overall level on the subtests as those schizophrenic 
patients who were judged to be neurologieslly intact. However the
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schizophrenic patients judged as brain-damaged did have poorer perfor­
mances on the Tactual Performance Test and Location Test and in general 
their impairment index tended to be higher than the group judged to be 
neurologies 1ly intact. Perhaps even more important the group Judged to 
be damaged had greater variability in their pattern of scores. The 
finding of extremely good and poor scores in individual subtests is 
often suggestive of brain damage. The possibility that some schizo­
phrenic patients that were judged to be brain-damaged were actually 
brain-damaged cannot be categorically refuted, A further implication 
of this finding is that clinically it would be difficult to distinguish 
between a schizophrenic patient with brain-damage and a schizophrenic 
patient that is neurologies 1ly intact.
Comparison of Type of Schizophrenia and Level of Symptomatology
An overall multivariate analysis of variance on all scores on the 
Halstead-Reitan battery for paranoid and nonparanoid schizophrenic pa­
tients was not significant (multivariate F“l,62, £ .221), This indi­
cated that the pattern of scores was not different for the two groups. 
Further univariate analysis indicated that none of the subtests of the 
Halstead-Reitan battery significantly differentiated the two groups.
The expectation that the paranoid schizophrenic patients would perform 
significantly better than nonparanoid schizophrenic patients was not 
confirmed. Therefore it was concluded that knowledge of type of schizo­
phrenic does not offer the clinician any significant advantage in terms 
of expectations of level of performance on the Halstead-Reitan battery 
or with regard to unique differences on the subtests of the battery.
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Part of the failure to find any difference due to type of schizophrenia 
may have been due to reliability of diagnosis. Although there is 
evidence that one psychosis, schizophrenia can be diagnosed reliably 
(747. agreement reported by Sandifer, et aj.., 1964), specific diagnosis 
of type of schizophrenia has generally proven to be less reliable 
(Buss, 1966). Orgel (1957) found that judges' ratings of paranoid vs. 
hebephrenic correlated better than .95. However the detailed set of 
criteria employed was so detailed that they bore little resemblance to 
the limited criteria that most clinicians make such judgments on.
Similar results were obtained when the variable of sympto­
matology was examined. The overall multivariate analysis of variance 
on all scores on the Halstead-Reitan battery for the Low Symptom and 
High Symptom schizophrenic patients was not significant (multivariate 
F“1.89, £  .156). This indicated that the pattern of scores waB not
significantly different for the two groups. Further univariate analysis 
Indicated that only one subtest in the battery, Locations, appeared to 
be significantly different for the two groups. However the results on 
Locations were not in the expected direction, schizophrenic patients 
with higher scores on the three psychotic scales of the MMPI manifested 
a better performance on the Locations Test. In a previous study Smith 
(1962) had found that elevations on the three psychotic scales of the 
MMPI, Pa, Sc, and Ma, was associated with a poorer performance on 
Trails A and B. However this finding was not supported in this investi­
gation . Furthermore none of the other subtests of the Ha 1stead-Reitan 
battery related meaningfully to the combined psychotic scores of the
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MMPI. As in the case with type of schizophrenia, level of psychoti- 
cisra as reflected on the MMPI does not give the clinician any inter­
pretative advantage with regard to expected level of performance on the 
Halstead-Reitan battery in a schizophrenic population.
Finally interaction of type of schizophrenia (paranoid vs. non­
paranoid) and level of symptomatology manifested on the three psychotic 
scales of the MMPI was not significant (multivariate F=1.87, p .160). 
Furthermore none of the univariate F tests revealed any significant 
interaction effects for subtests of the Halstead-Reitan battery.
Therefore it appeared that neither type of schizophrenia or 
general elevations of MMPI scores within a schizophrenic population 
gives the clinician any interpretative advantage regarding level of 
performance on the Halstead-Reitan battery.
Results of the present investigation supported previous studies 
(Reitan, 1955 and Vega and Parsons, 1967) in which the Halstead-Reitan 
battery has been found to be highly effective in separating neuro- 
logically intact normal subjects from brain-damaged subjects. Sig­
nificant differences were found on all the subtests of the battery 
except on the Rhythms Test. Similarly clinicians were able to correctly 
classify seventeen out of eighteen subjects as brain-damaged. There 
was a general tendency in the present Bample for performance of the 
medical patients and brain-damaged patients to be somewhat lower than 
that of Reitan's original normal patients and brain-damaged patients.
It was recommended that a familiarity with local norms on the battery is 
appropriate, particularly when strictly medical patients are being 
examined,
59
This present investigation concluded that the validity of the 
battery Is lowered at least moderately when schizophrenic patients are 
Involved. Overall performance of the schizophrenic patients on the 
Halstead-Reitan battery was Intermediate to the performance of medical 
and brain-damaged patients though it tended more in the direction of 
the medical patients. Schizophrenic patients performed at a signifi­
cantly lower level on three of the ten subtests of the battery and one 
other test approached significance. In comparison to the brain­
damaged patients their performance was essentially the same on two sub­
tests excluding Rhythms which was not significantly different for any 
of the groups. In addition results from another subtest of the battery, 
Locations, approached significance. Therefore it would appear that it 
is impossible to distinguish between brain-damaged and schizophrenic 
patients on the basis of the Category Test and Location Test, and to 
some extent on Trails B. This is particularly true with regard to the 
Category Test where the schizophrenic patients manifested an extremely 
poor performance.
The high degree of impairment reported in the previous studies 
by Watson, et a_l. , (1968) and Klonoff, e_t a_l. (1970) were not supported 
in the present Investigation. Watson reported that there were no 
differences between the schizophrenic patients and the brain-damaged 
patients. Similarly Klonoff reported impaired levels of functioning on 
the Halstead-Reitan battery that far exceeded the performance of the 
present sample of schizophrenic patients. In view of the results of 
this investigation it is apparent that all schizophrenic patients do not
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show the extensive psychological deficit on the Halstead-Reitan 
battery reported by Watson and Klonoff. It was hypothesized that both 
these studies may have contaminated their schizophrenic samples with 
subjects that potentially were brain-damaged. Exclusion of alcoholic 
patients and EST patients as well as a more recent and complete medical 
evaluation in the present study served to decrease the possibility 
that some of the schizophrenic patients were actually brain-damaged,
In addition the present study involved significantly less chronic 
schizophrenic patients than those sampled in the other two studies. 
Chronicity in schizophrenic patients has frequently related to psycho­
logical deficit on a variety of psychological tests.
Clinicians were able to significantly differentiate between the 
schizophrenic patients and brain-damaged patients on the basis of their 
test records. However their ability to differentiate within the two 
patient groups was significantly different. Exactly half of the schizo­
phrenic patients were incorrectly classified as brain-damaged. There­
fore it was concluded that the validity of the Halstead-Reitan battery 
was attenuated when schizophrenic patients are examined.
Finally the present investigation did not support that hypothesis 
that knowledge of the type of schizophrenia or extent of psychoticlsm 
exhibited on the MMPI significantly affected overall level of performance 
on the Halstead-Reitan battery.
In sunxnary it was concluded that even in populations primarily 
composed of acute schizophrenic patients the Halstead-Reitan battery 
tends to lose some of its validity. Clinicians should be aware of the
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relatively high false-positive results that are likely to occur in 
neurological intact schizophrenic patients. In view of the results of 
the other two major studies which sampled primarily chronic schizo­
phrenic patients differential diagnosis with schizophrenic patients 
would be expected to be even more difficult than was encountered in the 
present sample.
Criticisms of Present Research
It was believed that the present research had two major short­
comings. First the number of cases comprising the three groups was 
sufficient only for a preliminary study in the field of brain damage.
The brain-damaged group was not totally representative in that the 
group had a high number of trauma cases and the damage tended to be of 
a chronic nature.
Secondly the possibility that some control and schizophrenic 
patients had brain damage cannot be unequivocably rejected. Mirsky 
(1969) observed that an underlying organic basiB of schizophrenia and 
the problem of contamination of schizophrenic sample with brain damage 
has not been solved. Neither psychological nor neurological criteria 
can be taken as absolute (Yates, 1966). In general, tests such as the 
Halstead-Reitan battery are unusually sensitive and tend to have high 
false-positive rates whereas the majority of standard neurological tests 
have unusually high false-negative rates (Fisher and Gonda, 1955, and 
Satz, ,et a_l., 1970). In the present study a high percentage of schizo­
phrenic patients were judged by clinicians to be brain-damaged. Future 
research studies involving the Halstead-Reitan battery and similar
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psychological tests of brain-damage would benefit from a complete neuro­
logical testing of those schizophrenic patients that were judged to be 
brain-damaged. Furthermore in view of the lack of sensitivity of 
standard neurological tests in the initial stages of brain dysfunction, 
a follow-up neurological examination should be conducted.
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APPENDIX A
I. Paranoid
Projection:
II. Retardation 
and Apathy:
Check those symptoms which patient has had in the recent past or is 
presently manifesting.
The patient has delusional beliefs In 
general and the following In particular: 
people are influencing him, persecuting, 
conspiring against, and talking about 
him.
The patient's speech is slow, his voice 
Is low and he is unresponsive to questions, 
His movements are slow, and motor 
activity as a whole is at a low ebb. He 
appears lethargic and indifferent to his 
surrounding and his facial expression is 
bland and unchanging.
This factor includes only hallucinations. 
Can be visual, tactual, olfactory, but 
it is shown especially as voices that 
accuse, threaten or urge the patient.
The patient is disoriented as to time and 
place. Doesn't know the month, the year, 
or his own age, and he does not know 
where he is or where the hospital is 
located.
III. Perceptual 
Distortion:
IV. Disorientation;
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V. Motor 
Disturbance:
VI. Conceptual 
Disorganization:
APPENDIX A - Continued
There are bizarre postures and movement, 
as well as facial grimaces, silly 
Bmillng and laughing.
The factor includes incoherent speech, 
rambling discourses, irrelevant answers 
and repetitious words or phrases.
NOTE: The combination of II and III will not be considered sufficient 
for a diagnosis of schizophrenia in that these two symptoms can 
occasionally be found together in manic-depressive psychosis, depressed 
type and psychotic depressive reaction.
APPENDIX B
Clinical Information on Schizophrenic Patients
Patient Age Education Race Chronicity 
(Total time 
hospitalized)
Symptomatology 
(Low vs. High) Diagnosis
I 27 12 N 6 mos. High Schizophrenic, Paranoid 
Type
2 20 9 N 2 mos. High Schizophrenic, Paranoid 
Type
3 27 12 N 4 mos. High Schizophrenic, Paranoid 
Type
4 19 11 W 19 mos. High Schizophrenic, Paranoid 
Type
5 22 12 N 3 mos. High Schizophrenic, Paranoid 
Type
6 23 12 N 4 mos. High Schizophrenic, Paranoid 
Type
7 23 10 N 4 mos. High Schizophrenic, Paranoid 
Type
8 38 16 W 21 mos. Low Schizophrenic, Paranoid 
Type
9 34 16 W 3 mos. Low Schizophrenic, Paranoid 
Type
10
11
12
13
14
15
16
17
18
APPENDIX B - Continued
Clinical Information on Schizophrenic Patients
Age Education Race Chronicity 
(Total time 
hospitalized)
Symptomatology 
(Low vs. High) Diagnosis
22
21
51
28
26
46
31
28
30
12
11
12
13
12
12
12
14
N
H
V
W
W
W
W
w
8 mos.
2 mos.
7 mos.
4 mos,
9 mos.
5 mos.
24 mos.
22 mos.
2 3 mos.
Low
Low
Low
High
High
High
High
High
Low
Schizophrenic, Paranoid 
Type
Schizophrenic, Paranoid 
Type
Schizophrenic, Paranoid 
Type
Schizophrenic, Chronic 
Undifferentiated Type
Schizophrenic, Chronic 
Undifferentiated Type
Schizophrenic, Schizo­
affective Type, Depressed
Schizophrenic, Chronic 
Undifferentiated Type
Schizophrenic, Chronic 
Undifferentiated Type
Schizophrenic, Hebo- 
phrenic Type
APPENDIX B - Continued
Clinical Information on Schizophrenic Patients
Patient Age Education Race Chronicity 
(Total time 
hospitalized)
Symptomatology 
(low vs, High) Diagnosis
19 26 12 W 5 mos. Low Schizophrenic, Chronic 
Undifferentiated Type
20 22 12 w 1 mo. Low Acute Schizophrenic 
Episode
21 40 12 N 4 mos. Low Acute Schizophrenic 
Episode
22 20 12 U 8 mos. Law Acute Schizophrenic 
Episode
23 26 12 N 8 mos. Low Schizophrenic, Chronic 
Undifferentiated Type
24 22 12 N 5 mos. Low Schizophrenic, Catatonic 
Type, Withdrawn
APPENDIX C
Clinical Information on Brain-Damaged Patients
Patient Age Education Race Chronicity Location Diagnosis
1 45 12 w 86 mos. Lt. Post Traumatic Encep.
2 24 12 w 2 7 mos, Not
I^teralizable
Multiple Sclerosis
3 54 9 u 25 mos. Diffuse Cerebral Arterio- 
sclorosis
4 21 11 N 8 mos. Rt. Cerebral Hematoma 
and Trauma
5 22 14 N 4 mos. Lt. Rt. Hamiphegia due 
to Trauma
6 47 7 N 24 mos. Lt. Left Subdural Hematoma 
due to Trauma
7 22 12 N 28 mos. Diffuse Traumatic Encephalo­
pathy, GSW Head
8 42 7 N 21 mos. Lt. A-V Malformation
9 46 10 U 50 mos. Rt. A-V Malformation
00
o
APPENDIX C - Continued
Clinical Information on Brain-Damaged Patients
Patient Age Education Race Chronicity Location Diagnosis
10 55 4 W 3 mos. Not
Lateralizable
Cerebral Insufficiency
11 43 7 N 1 mo. Diffuse Skull Fracture - Normal 
Pressure Hydrocaphalus
12 45 3 N 29 mos. Not
Lateralizable
Post Traumatic 
Epilepsy
13 19 8 W 9 mos. Rt. Brain Trauma - 20 
Seizures
14 20 7 N 13 mos. Diffuse Post Traumatic 
Encephalopathy
15 27 12 W 48 mos. Diffuse Huntington's Chorea
16 51 12 N 3 mos. Not
Lateralizable
Frontal Lobe 
Syndrome
17 52 11 W Indeterminate Diffuse Chronic Brain 
Syndrome
18 55 4 W Indeterminate Not
Lateralizable
Chronic Brain 
Syndrome
12
3
4
5
6
7
8
9
10
11
APPENDIX D
Clinical Information on Medical Patients
Age Education Race
24 12 W
21 12 W
47 9 W
22 12 W
49 14 W
22 12 N
42 13 U
49 6 N
26 12 W
49 8 W
26 12 w
Diagnosis 
Lt. Knee Amputation 
SFW Both Legs and Scrotum 
Fx. Rt. Tibia and Fibula 
Fx. Lt. Foot
Emphysema and Mild Hypertension
Bilateral Traumatic BK Amputation
Cardiac Insufficiency
Hypertension
Bilateral AK Amputation
Laminectomy
Fx. Rt. Tabus
oo
N
APPENDIX D - Continued
Clinical Information on Medical Patients
Patient Age Education Race Diagnosis
12 31 9 W Poss. Loose Bodies Lt. Knee
13 25 17 w Rt. BK Amputation
14 43 9 w Arthritis Lt, Knee
15 34 12 w Lumbar Laminectomy
16 •> i 12 N Arteriosclerotic heart disease
17 23 13 N Incarcrated Femoral Hernia
18 21 9 N Bilateral AK Amputation
OD
u>
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APPENDIX E
MEANS AND STANDARD DEVIATIONS ON ALL GROUPS
Variable Medical
Patients
Schizophrenic
Patients
Brain Damaged 
Patients
Education 11.33 11.96 9.00
2.57 1.83 3.27
Age 32.44 28.00 38.33
10.85 8.37 13.90
Category Test 51.56 73.50 89.44
(Errors) 25.73 25.77 27.31
TPT (Time in 14.29 19.20 30.36
minutes) 5.45 7.48 11.54
Memory 2.50 2.96 4.83
(Errors) 1.79 1.16 2.43
Location 5.44 6.63 7.78
(Errors) 2.31 2.02 1.87
Rhythms 4.17 4.63 6.00
(Errors) 2 .88 5.08 3.57
Speech Percep­
tion (Errors) 9.94 9.75 16.61
6.05 4.93 9.31
Tapping 50.61 48.29 37.50
7.52 6.81 14.05
Trails A 1.44 1.63 4.28
(Rank) .92 .97 3.40
Trails B 5.06 7.00 8.72
(Rank) 2.83 1.89 1.93
Impairment .437 .542 .818
Index .220 .231 .263
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APPENDIX F
ADDITIONAL VARIABLES FOR THE THREE GROUPS
Variable Medical
Patients
Schizophrenic
Patients
Brain Damaged 
Patients
Aphasia Test 1.39 1.13 4.11
(Total Errors) 1.68 1.42 2.89
Finger Agnosia 1.17 1.08 9.44
(Total Errors) 1.30 1.84 9.92
Finger Tip Writing 2.28 4.50 13.28
(Total Errors) 2 .02 4.60 7.89
Tactile Form Per­ .28 . 17 3.33
ception (Total 
Errors)
.58 .48 5.25
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APPENDIX G 
MEANS FOR ALL GROUPS ADJUSTED FOR 
THE EFFECT OF AGE AND EDUCATION
Variable Medica1 
Patients
Schizophrenic
Patients
Brain Damaged 
Patients
Category Test 
(Errors)
53.06 78.71 81.00
TPT (Time in 
Minutes) 15.01 19.45 29.51
Memory
(Errors) 2.48 3.22 4.50
Location
(Errors) 5.42 6.92 7.40
Rhythms
(Errors) 3.95 4.70 6.12
Speech Perception 
(Errors) 9.94 9.72 16.66
Tapping 50.84 48.75 36.65
Trails A (Rank) 1.37 1.44 4.60
Trails B (Rank) 5.16 7.24 8.30
Impairment
Index .4-9 .579 .767
Aphasia Test 
(Total Errors) 1.50 1.53 3.45
Finger Agnosia 
Test (Errors) .98 .39 10.56
Finger Tip Writing 
(Errors) 2.13 3.90 14.23
Tactile Form Per­
ception (Errors) .15 - .16 3.90
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